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1 Navier-Stokes ( )
Navier-Stokes , ( )
:
$(NS)\{\begin{array}{ll}u_{t}-\mu\Delta u+(u\cdot )u+\nabla p=0,div u=0 \bm{i}\mathbb{R}^{3}x(0, \infty),\end{array}$ (1)
: $u=(u_{1}(x,t))u_{2}(x,t),u_{3}(x,t))\in \mathbb{R}^{3}$ $x\in \mathbb{R}^{3}$ $t>0$
, $p=p(x, t)\in$ $x,t$ ; $\mu>0$ , 1
; $u_{t}=\_{t}^{u_{-}},$ $(u \cdot\nabla)u=\sum_{j=1}^{3}u_{j}\#_{x_{j}}u$
, (1) :
$(I.C.)$ $u(x,0)=u_{0}(x)$ for $x\in R^{3}$ . (2)
, $u_{0}(x)$
, Navier-Stokes (1), (2)
, 1 ,
Leray ( Hopf) 1
$Th\infty rem$ [Leray, Hopf].
, , ,
$u_{0}\in L^{2}(\mathbb{R}^{2})$ : div $u_{0}=0$ in $\mathbb{R}^{3}$ (3)
, Navier-Stokes (1), (2) (E.I.)
$u$ :
$(E.I.)||u(t)||_{L^{2}(R^{*})}^{2}+ \nu\int_{0}^{t}\Vert\nabla u(\tau)\Vert_{L^{2}(R^{S})}d\tau\leq\Vert u_{0}\Vert_{L^{2}(R^{\theta})}$ for $\forall_{t}>0$ .
$\iota$ Navier-Stokes , [31
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Remark.1.
1. Theorem ,
2. $u_{0}$ , $\nu$ , (E.I) (1), (2)
, 2 ( , $u_{3}\equiv 0$
$u_{1},$ $u_{2}$ $x_{3}$ ) , (3) (1), (2) (2
)




, Li Sinai [4]( {Li-Sinai] ) , Navier-
Stokes ,
, Navier-Stokes (1) Fourier $s_{;}$
$\{\begin{array}{ll}v_{t}+|k|^{2}v+i\int_{R^{s}}<v( -k’), k>P_{k}v(k’,t)dk’=0,<v(k,t),k>=0, for k\in \mathbb{R}^{3}, t>0.\end{array}$ (4)
, $v1hu$ Fourier :
$v(k,t)= \hat{u}(k,t)=\int_{l^{\theta}}e^{-:<k,x>}u(x,t)dx$
. $P_{k}$ $k\in \mathbb{R}^{3}$ :
$P_{k}v=v- \frac{<v,k>}{<k,k>}k$
$;<$ $>$ $\mathbb{C}^{3}$ , $<v,w>= \sum_{:=1}^{3}v_{j}\overline{w_{i}}$ o
(4) $v(k, O)=v_{0}(k)$ , Duhamel
:
$v(k,t)= \exp\{-t|k|^{2}\}v_{0}(k)+i\int_{R^{S}}$ exp $\{-(t-s)|k|^{2}\}ds\int_{R^{S}}<v(k-k’, s),$ $k>P_{k}v(k’, s)dk’$ ,
$<v(k,t),$ $k>=0$ for $\forall_{k}\in \mathbb{R}^{3},$ $t>0$ . (5)
2 , $u$ ( ) , $u$ .





$=; \int_{R^{S}}<v_{j}(k-k’),k>v\ell(k’)dk’,$ $\ell=1,2,3$ .
($t$ )
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[Li-Sinai] , (5) ((2) $u_{0}$ Fourier ^u0(k) ) $v_{0}(k)$
Theorem [Li–Sinai].
$S\subset \mathbb{R}+^{4}$ $X\subset L_{\sigma}^{2}(\mathbb{R}^{3};\mathbb{C}^{3})$ 5 , $\tau_{0}\in S$ (
) $\tilde{v}\in X$ ( ) , :($T_{0}$ ) $A_{T_{0}}$ ( )
, $v_{0}(k)=A_{T_{0}}\tilde{v}(k)$ (5) , $v$ [$0$ ,To) ,
$v$ , (A), (B) :
$(A)\{\begin{array}{ll}0<\forall_{T’}<T_{0}, \exists_{C_{0,T’},C_{1,T’}}>0 .t.|v(k,t)|\leq C_{0,T’} exp \{-C_{1,T’}|k|\} for 0<\forall_{t}\leq T’,\end{array}$
$(B)\{$
$\lim||v(k,$ $t)\Vert_{L^{2}}\langle l_{k}^{*}$ ) $=+\infty$ ,
$t\uparrow T_{0}$
lin $||kv(k,$ $t)||_{L}2(R_{h}^{S})=+\infty$ ,
$t\uparrow T_{0}$
lin $||v(k,$ $t)||_{L^{*}\langle R_{h}^{S})}=+\infty$ .
$t\uparrow T_{O}$
Remark.2.
1. $\tilde{v}(k)$ $L_{\sigma}^{2}(R^{3};\mathbb{C}^{3})$ (A) , Theorem (5)
$v(k,t)$ Fourier $\check{v}(x,t)$ , (3) (x) $=\check{v}(x)$ $Navier- Stok\infty$
(1), (2) ($0$ ,To) 6
2. , (B) , $t\uparrow\tau_{0}$ 7
, $\check{v}$ }$h$ , 3 $Navier- Stok\infty$
3. $x_{\tau_{0}}$ , 10
3 Theorem
31. (5) , recurrent equation
(5) $v_{0}(k)$ :
$v_{0}(k)=A\tilde{v}(k)$ for $k\in \mathbb{R}^{3}$ . (6)
, $A\in \mathbb{R}$ , $\tilde{v}(k)$ C3- $\tilde{v}(k)\perp k$
(5) , Iteration scheme :
$v_{A}^{1}(k,t)=\exp\{-t|k|^{2}\}v_{0}(k)=\exp\{-t|k|^{2}\}A\tilde{v}(k)$ ,
$\tau j_{A^{+1}}(k,t)=v_{A}^{1}(k,t)+i\int_{0}^{t}$ exp $\{-(t-s)|k|^{2}\}d\epsilon\int_{R^{S}}<\sqrt{A}(k-k’,\epsilon),k>P_{k}v_{A}^{j}(k’,s)dk’,$ $j\geq 1$ .
scheme , (5) $\{v_{A}^{j}\}_{j\fallingdotseq 1}^{\infty}$ ( )
$v_{A}(k,t)= \lim_{jarrow\infty}\sqrt{A}(k,t)$,
$4r_{+}=\{t\in R|t>0\}$ .
5 $L_{\sigma}^{2}(R^{S_{j}}C^{3})$ , $\tilde{v}(k)$ $L^{2}(B_{k}^{S})$ , $\overline{v}(k)\perp k=0$ for $a.e$. $k\in R^{S}$
.
6 , .
7 , (A) t ($0$ ,To)
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, $A$ :
$v_{A}(k,t)=Ah_{1}(k,t)+ \int_{0}^{t}$ exp $\{-(t-s)|k|^{2}\}\sum_{p>1}A^{p}h_{p}(k,s)ds$ . (7)
,
$h_{1}(k, s)=\exp\{-s|k|^{2}\}\tilde{v}(k)$ (8)










$g_{p}( \tilde{k}, s)=h_{r}(\frac{\tilde{k}}{\sqrt{s}},$ $s),$ $p\geq 1$
, (8)$-(10)$ $g_{p}$ recurrent equation 9:
$g_{1}( \overline{k},s)=\exp\{-|\tilde{k}|^{2}\}\overline{v}(\frac{\tilde{k}}{\sqrt{s}})$, (11)
$g_{2}( \tilde{k},s)=\frac{i}{s^{2}}\int_{R},$ $< \tilde{v}(\frac{\overline{k}-\overline{k}’}{\sqrt{s}}),\tilde{k}>P_{\overline{k}}\tilde{v}(\frac{\overline{k}’}{\sqrt{s}})\exp\{-|\tilde{k}-\tilde{k}’|^{2}-|\tilde{k}’|^{2}\}d^{S}\tilde{k}’$ , (12)
$g_{p}( \tilde{k}, s)=\frac{i}{s}\int_{0}^{1}d\tilde{s}_{2}\int_{R^{S}}<\tilde{v}(\frac{\tilde{k}-\tilde{k}’}{\sqrt{s}}),\tilde{k}>P_{\hslash}g_{p-1}(\tilde{k}’\sqrt{\tilde{s}_{2}},\tilde{s}_{2}s)\exp\{-|\tilde{k}-\tilde{k}’|^{2}-(1-\tilde{s}_{2})|\tilde{k}’|^{2}\}d^{S}\tilde{k}’$






$\epsilon_{h_{p}(k,\epsilon)\perp k}$ $P\geq 1$
$9(12)$ $g_{2}(\overline{k}, \ell)$ $l$ ( $\iota^{-1\prime 2}$ ) , (13) $g_{P}(\overline{k},s),$ $p\geq 3$ , $\overline{v}(\#_{e}^{\vee})$ $\tilde{k}$ n





$\tilde{\kappa}^{(r)}=r\tilde{\kappa}^{(0)},$ $r\in N$ .
2. $\tilde{k}$ $Y=$ ( $Y_{1}$ , Y2, $Y_{3}$ ) $\in \mathbb{R}^{3}$ :
$\tilde{k}=\tilde{\mathcal{K}}^{(p)}+fpY$
$=p\tilde{\kappa}^{(0)}+tpY$.
3. $\tilde{s}_{1},\tilde{s}_{2}$ , $\theta_{1},\theta_{2}$ :
$1- \tilde{s}_{j}=\frac{\theta_{j}}{p_{j^{2}}},\dot{g}=1,2$ .







, (13) 11 :
$(g_{p_{1}}((\tilde{k}-\tilde{k}’)\sqrt{\overline{s}_{1}},\overline{s}_{1}s),\tilde{k}\rangle=(g_{P\iota}((\tilde{\kappa}^{(p_{1})}+\sqrt{p}(Y-Y’))\sqrt{\tilde{s}_{1}},\tilde{s}_{1}s),p\tilde{\kappa}^{(0)}+t^{pY\rangle}$
$=p \langle g_{P1}((\tilde{\mathcal{K}}^{(p_{1})}+\sqrt{p_{1}}\frac{\dot{Y}-Y’}{\sqrt{\gamma}})\sqrt{\tilde{s}_{1}},\tilde{s}_{1}s),\overline{\kappa}^{(0)}+\frac{Y}{\sqrt{p}}\rangle$ ,
(14)
$P_{\tilde{k}}g_{p_{2}}(\tilde{k}’\sqrt{\tilde{s}_{2}},\overline{s}_{2}s)=P_{p\tilde{n}^{(0)}+\prime p}g_{p_{2}}((\tilde{\mathcal{K}}^{(Pa)}+\gamma_{pY)\sqrt{\tilde{s}_{2}},\overline{s}_{2}s)}$








3 , $\gamma$ 1 .
$11_{\sqrt{p}=\sqrt{Pa}\sqrt{\angle P2}=}\#_{-\gamma},$ $\sqrt{P}=\epsilon^{1}=*_{\sim\gamma}^{2}$ .
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, $d^{3}k’=p^{3/2}dY’,$ $ds_{i}=\prec_{p_{1}}^{d\theta}$ , (13) , $\tilde{g}_{p}(Y, s),$ $P>>1$ ,
12
$\tilde{g}_{p}(Y,s)=g_{p}(\tilde{\mathcal{K}}^{(p)}+\prime pY,s)=ip^{6/2}[$ $\sum$ $\int_{0}^{p_{1}^{2}}d\theta_{1}\int_{0}^{p_{2}^{2}}d\theta_{2^{\frac{1}{p_{1}^{2}\cdot p_{2}^{2}}}}$
$p_{1}+p_{2}=p$
$p_{1},p_{2}>\sqrt{p}$
$x\int(g_{p_{1}}((\tilde{\mathcal{K}}^{\langle p_{1})}+\sqrt{p_{1}}\frac{Y-Y’}{\sqrt{\gamma}})\sqrt{\tilde{s}_{1}},\overline{s}_{2}s),\tilde{\kappa}^{\langle 0)}+\frac{Y}{\sqrt{p}}\rangle P_{\tilde{\kappa}^{(O)}+\neq}g_{p_{2}}((\overline{\mathcal{K}}^{(Pa)}+\sqrt{p_{2}}\frac{Y’}{\sqrt{1-\gamma}})\sqrt{\tilde{s}_{2}},\tilde{s}_{2}\epsilon)$
$x$ exp $\{-\theta_{1}|\overline{\kappa}^{(0)}+\frac{Y-Y’}{\sqrt{p}\gamma}|^{2}-\theta_{2}|\tilde{\kappa}^{(0)}+\frac{Y’}{\sqrt{p}(1-\gamma)}|^{2}\}d^{3}Y’$ ] $+p\mathcal{R}_{p}(Y,s)$ . (17)
, $p\mathcal{R}_{p}(Y, s)$ , (13) , $P\iota\leq\sqrt{p}$ $p_{2}\leq\sqrt{P}$
[Li-Sinai] , ,
$\mathcal{R}_{p}arrow 0$ as $parrow$
3.2. $Parrow\infty$ , $\tilde{g}_{p}$ : The renormalLzation group equation




$p_{1},$ $p_{2}$ dominant 13 $P>>1$ $Y,$ $Y’\sim O(1)$ , (17)
Gau\S 8ian term ,
exp { $- \theta_{1}|\tilde{\kappa}^{(0)}+\frac{Y-Y’}{\sqrt{p}\gamma}|^{2}-\theta_{2}$ lk (0) $+ \frac{Y’}{\sqrt{p}(1-\gamma)}|^{2}$ } $\sim\exp\{-(\theta_{1}+\theta_{2})|\tilde{\kappa}^{(0)}|^{2}\}$
,
$\tilde{s}_{j}=1-F_{j}^{j}\theta\sim 1,\dot{g}=1,2$
, (17) $\theta_{1},$ $\theta_{2}$ $Y’$ ,
:
$\tilde{g}_{p}(Y,s)\sim ip^{s/2}$ $\sum$ $\int_{0}^{\infty}d\theta_{1}\int_{0}^{\infty}d\theta_{2}$
$p_{1}+p_{2}=p$
$p_{1},p_{2}>\sqrt{p}$
$x\frac{1}{p_{1}^{2}\cdot p_{2}^{2}}\int_{n*}\langle\tilde{g}_{p_{1}}(\frac{Y-Y’}{\sqrt{\gamma}},s),\tilde{\kappa}^{(0)}+\frac{Y}{\sqrt{p}}\rangle P_{\overline{\kappa}^{\langle 0)}+*}\tilde{g}_{Pl}(\frac{Y’}{\sqrt{1-\gamma}},s)\exp\{-(\theta_{1}+\theta_{2})|\tilde{\kappa}^{(0)}|^{2}\}d^{S}Y^{j}$
$= \frac{i}{|\tilde{\kappa}^{(0)}|^{4}}p^{5/2}$ $\sum$ $\frac{1}{p_{1}^{2}\cdot p_{2}^{2}}\int_{R^{S}}(\tilde{g}_{P\iota}(\frac{Y-Y’}{\sqrt{\gamma}},s),\tilde{\kappa}^{(0)}+\frac{Y}{\sqrt{p}}\rangle$ $P_{\overline{\kappa}^{(0)+*}} \tilde{g}_{p},(\frac{Y’}{\sqrt{1-\gamma}},s)d^{3}Y’$ . (18)
$p_{1}+p_{2}=p$
$p_{1},p_{2}>\sqrt{p}$
, (18) $\tilde{g}_{r}(Y, \epsilon)\perp Y$ :









, , $Y\sim O(1),$ $p>>1$ ,
$Y_{1}G_{1}^{(p)}(Y,s)+Y_{2}G_{2}^{(p)}(Y,s)+\overline{k}^{(0)}F^{(p)}(Y,s)\sim 0$ (20)







$P_{\overline{\kappa}^{(0)}+*} \tilde{g}_{p_{2}}(\frac{Y’}{\sqrt{1-\gamma}}, \delta)\sim\tilde{g}_{la}(\frac{Y’}{\sqrt{1-\gamma}}, \epsilon)$ . (22)
, (18) (21), (22) , $\tilde{g}_{p}(Y, s)$ , $Y\sim O(1),$ $p>>1$




$+ \sqrt{1-\gamma}(\frac{Y_{1}’}{\sqrt{1-\gamma}}G_{1}^{\{p_{1})}(\frac{Y-Y’}{\sqrt{\gamma}},s)+\frac{Y_{2}’}{\sqrt{1-\gamma}}G_{2}^{(p_{1})}(\frac{Y-Y’}{\sqrt{\gamma}},s))]\tilde{g}_{p_{2}}(\frac{Y’}{\sqrt{1-\gamma}},s)d^{3}Y’$ . (23)
[Li-Sinai] , $Parrow\infty$ $\tilde{g}_{p}(Y, s)$ Anzats
$\tilde{g}_{p}(Y, s)$ Anzats: $P$ , $Y\sim O(1)$ ,
–n\beta N$[S_{-}^{(p)}, S_{+}^{\{p)}](\subset \mathbb{R}+)$ $,\tilde{g}_{r}(Y, \epsilon),$ $r=1,2,$ $\ldots,p-1$ , :
$\overline{g}_{r}(Y,s)=\Lambda(\epsilon)^{r-1}rw^{\sigma^{\langle 1)},\sigma^{(2)}}(Y)(H(Y)+\delta^{(r)}(Y, s))$ for $\forall_{\delta}\in[S_{-}^{\{p)}, S_{+}^{\langle p)}]$ . (24)
, $A(s)$ $p,$ $r,$ $Y$ $s$ , $\sigma^{\langle 1)},$ $\sigma^{(2)}$ $p,r,$ $Y,$ $s$ ,
$w^{\sigma^{(1)},\sigma^{(2)}}(Y)$ $Gau8Sian$ density :
$w^{\sigma^{(1)},\sigma^{\{2)}}( Y)=\frac{\sigma^{(1)}}{2\pi}$ exp $\{-\frac{\sigma^{(1)}}{2}(|Y_{1}|^{2}+|Y_{2}|^{2})\}\sqrt{\frac{\sigma^{(2)}}{2\pi}}\exp\{-\frac{\sigma^{(2)}}{2}|Y_{3}|^{2}\}$ .
138
, $H(Y),$ $\delta^{(r)}(Y, s)$ ,
$H(Y)=$ ($H_{1}$ ( $Y_{1},Y_{2}$ ,Y3), $H_{2}(Y_{1},Y_{2}$ ,Y3), $0$),
$\delta^{(r)}(Y,s)=(\delta_{1}^{(r)}(Y,s),$ $\delta_{2}^{(r)}(Y, s),$ $\delta_{3}^{(r)}(Y,s))$ ,
, $\delta^{(r)}$ $T^{14}$
$\delta^{(r)}arrow 0$ as $rarrow\infty$
Anzatz , Claim 2 , , $An8at\mathbb{Z}$
, (24) $P$ $H(Y)$
, (24) $\delta^{(r)}=0$ , (23) 15:















(25) , (24) ( $\delta^{(r)}=0$ ) ,
14 \check \check , \S 33 Claim 2 .









[Li-Sinai] , $Parrow\infty$ (26) $\gamma$ ,















16 $[Li\cdot Sina\dot{|}]$ , (28) $\Lambda(\epsilon)$ $\urcorner|\kappa\# 7_{1}\urcorner$ . $\tilde{g}_{r}$ (24) $\overline{|}\hslash 7^{1}R_{1}\alpha$





, $\tilde{g}_{p}$ $H$ ( , (28) (27) )
[Li-Sinai] , Hermite ,
ClaIm 1 [Li-Sinai].
$\sigma^{(1)}=1$ (28) ( ) $17_{\ddagger}$
$H_{j}( Y_{1},Y_{2})=\sum_{m_{1}\geq 0,m_{2}\geq 0}h_{m_{1\prime}m_{2}}^{j}H_{m_{1}}(Y_{1})H_{m_{2}}(Y_{2})$
, $j=1,2$ .
, $H_{m}(z)$ exp $t_{5}^{-\iota}|z|^{2}$} $m$ Hernite , $h_{m_{1},m_{2}^{18}}^{j}$
: $C>0,0<\rho<1/4$
$|h_{m_{1},mz}^{j}| \leq C\frac{\rho^{m_{1}+m_{2}}}{\Gamma(\infty_{2})}$ for $m_{1}\geq 0,$ $m_{2}\geq 0$ ,
, $\sigma^{\{1)}>0$ (28) , Claim 1 $H_{j}(Y),j=1,2$,
$H_{j}^{\sigma^{(1)}}(Y)=\sqrt{\sigma^{(1)}}H_{j}(\sqrt{\sigma^{(1)}}Y),$ $j=1,2$ , (29)
, $\tilde{g}_{r}(Y, s)$ Ansatz [Li-Sin ,
Claim 2 [Li-Sinai].
$\mathbb{R}+$ $A(s)$ , $\sigma^{\langle 1)},$ $\sigma^{(2)}$ $Po$ ,
: $P\geq Po$ , $[S^{(p)}, S_{+}^{(p)}],$ $0<S_{-}^{(p)}<S_{+}^{(p)}$ . ( )
$X_{p}\subset L_{\sigma}^{2}(\mathbb{R}^{3};\mathbb{C}^{3})$ ,
1. $n_{p\geq P0}[S_{-}^{(p)}, S_{+}^{\langle p)}]$ ( $\equiv S$ ) ,
2. $\bigcap_{P\geq p_{0}}X_{p}$ ( $\equiv X$ ) , $L_{\sigma}^{2}(\mathbb{R}^{3};\mathbb{C}^{3})$ (10 ) ,
, $\tilde{v}\in X_{p}$ $\tilde{g}_{r}(Y, s)$ 19 $r=1,2,$ $\ldots,p-1$ ,
$\tilde{g}_{r}(Y, s)=\Lambda(s)^{r-1}rw^{\sigma^{\langle 1)}.\sigma^{(2)}}(Y)(H^{\sigma^{(1)}}(Y)+\delta^{(r)}(Y, s))$ for $\forall_{S}\in[s_{-}^{(p)}, s_{+}^{(p)}],$ $\forall_{Y}\sim O(1)$ , (30)
, $\tilde{v}\in X$ , $P\geq p_{0}$ . $\tilde{g}_{r}(Y, s)$ . $r=1,2,$ $\ldots,p-1$ ,
$\overline{g}_{r}(Y, s)=\Lambda(s)^{r-1}rw^{\sigma^{(1)},\sigma^{(2)}}(Y)(H^{\sigma^{(1)}}(Y)+\delta^{(r)}(Y, s))$ for $\forall_{S}\in S,$ $\forall_{Y}\sim O(1)$ , (31)
, \delta ( , $rarrow\infty$
$\Vert\delta^{(r)}(Y, s)\Vert_{L^{2}(R_{Y}:w’(Y))}s,t1)_{\Phi}(2)arrow 0$ for $\forall_{S}\in S$, (32)
$0$
17 , \hslash ( ) (28) . Claim 3 .
18 $h_{m_{1},m_{2}}^{j}\in C$ , 3 , 3 ,
$h_{m_{1}.n_{2}}^{j}$
19 , $\overline{V}\in X_{p}$ (13) $\tilde{g}_{r}(Y, s)$. 9
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, $H^{\sigma^{(1)}}(Y)=(H_{1}^{\sigma^{(1)}}(Y), H_{2}^{\sigma^{(1)}}(Y),$ $0)^{2-}$ (27) , $\Vert\cdot\Vert_{L^{2}(R_{Y}^{3}:w^{\sigma^{(1)},\sigma^{(2)}}(Y))}$ $w^{\sigma^{(1)},\sigma^{\langle 2)}}(Y)$
$L^{2}(\mathbb{R}_{Y}^{3})$ ,
Claim2 , Theorem
, $vo(k)=A\tilde{v}(k)$ (5) , (7)





, $\kappa^{(0)}=(0,0,\tilde{k}^{(0)})$ , $\overline{k}^{(0)}$
Claim 2 , $\tau_{0}\in S,\tilde{v}\in X$ $g_{p},$ $P\geq p_{0}$ , ,
$A^{p}g_{p}(k \sqrt{T_{0}},T_{0})\sim A^{p}\Lambda(T_{0})^{p-1}pw^{(\sigma^{(1)},\sigma^{\langle 2)})}(\frac{\sqrt{0}(k-(p\kappa^{(0)})/\sqrt{0})}{\sqrt{p}})H^{\sigma^{(1)}}(\frac{\sqrt{0}(k-(p\kappa^{(0)})/\sqrt F_{0})}{\sqrt{p}})$
, $A$ $A=\Lambda(T_{0})^{-1}(\equiv A_{T_{0}})$ , , $w^{(\sigma^{(1)},\sigma^{(2)})}(Y)$ $Gau8Sian$ tem ,
$H^{\sigma^{(1)}}(Y)$ Hermite , $P>>1$ ,
$A^{p}g_{p}(k\sqrt{T_{0}},T_{0})\sim\Lambda_{T_{0}}p\chi_{D},$ $(k)$ (33)
, $\chi_{D},$ $(k)$ ,
$D_{p}=$ { $k\in R^{3}||k_{i}|\leq O(\sqrt{p})$ for $i=1,2,$ $|k_{3}-(p\tilde{k}^{(0)})/\sqrt{T_{0}}|\leq O(\sqrt{p})$ }
, (33)






3.4. Claim 2 21
, $P$ , $\tilde{g}_{r}(Y,\epsilon)$ . $r=1,$ $\ldots,p-1$ , (30) :
$\tilde{g}_{r}(Y,s)=\Lambda^{r-1}(s)rw^{\sigma^{(1)},\sigma^{(2)}}(Y)(H^{\sigma^{(1)}}(Y)+\delta^{(r)}(Y,s).)$.
, $\delta^{\langle r)}(Y,s),$ $r=1,$ $\ldots,p-1$ , $\delta^{(p)}(\gamma,Y, \delta)$ 22 :
$\overline{20_{\Pi^{\sigma^{(1)}}(Y)}21m*-\text{ }i_{\theta E|^{\vee}.ub\text{ }*rnrs\hslash*\text{ }h\text{ }\delta^{S}}^{j=1,2,|1(29)\text{ }lkbt\iota\Gamma-ffk}}$
# . . [Li-S$in1\dot{t}$]
,
$22\delta(r)$ . $\delta_{3}^{(r)}$ $\delta_{j}^{(r)},$ $j=1,2$ .
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(a) $\delta^{(p)}(\gamma, Y, s)=\delta^{(r)}(Y, s)$ for $\gamma=\frac{r}{p}$ , $r=1,$ $\ldots,p-1$ ,
(b) $\delta^{(p)}(1, Y, s)$ (28) $H^{\sigma^{\langle 1)}}(Y)$ 23 $24_{;}$
exp $\{-\frac{\sigma^{(1)}}{2}(|Y_{1}|^{2}+|Y_{2}|^{2})-\frac{\sigma^{(2)}}{2}|Y_{3}|^{2}\}\frac{\sigma^{(1)}}{2\pi}\sqrt{\frac{\sigma^{(2)}}{2\pi}}\delta_{j}^{(p)}(1,Y, s)$
$= \int_{0}^{1}d\gamma\int_{R^{\theta}}\frac{\sigma^{\langle 1)}}{2\pi\gamma}\sqrt{\frac{\sigma^{(2)}}{2\pi\gamma}}\frac{\sigma^{(1)}}{2\pi(1-\gamma)}\sqrt{\frac{\sigma^{(1)}}{2\pi(1-\gamma)}}$
$x$ exp $t-\frac{\sigma^{\langle 1)}(|Y_{1}-Y_{1}’|^{2}+|Y_{2}-Y_{2}’|^{2})}{2\pi\gamma}-\frac{\sigma^{(2)}|Y_{3}-Y_{3}’|^{2}}{2\pi\gamma}-\frac{\sigma^{(1)}(|Y_{1}’|^{2}+|Y_{2}’|^{2})}{2\pi(1-\gamma)}-\frac{\sigma^{(2)}|Y_{3}’|^{2}}{2\pi(1-\gamma)}1$
$\{[-(1-\gamma)^{i}(\frac{Y_{1}-Y_{1}’}{\sqrt{\gamma}}H_{1}^{\sigma^{(1)}}(\frac{Y-Y’}{\sqrt{\gamma}})+\frac{Y_{2}-Y_{2}’}{\sqrt{\gamma}}H_{2}^{\sigma^{(1)}}(\frac{Y-Y’}{\sqrt{\gamma}}))$
$+ \gamma\}(1-\gamma)(\frac{Y_{1}’}{\sqrt{1-\gamma}}H_{1}^{\sigma^{(1)}}(\frac{Y-Y’}{\sqrt{\gamma}})+\frac{Y_{2}’}{\sqrt{1-\gamma}}H_{2}^{\sigma^{(\iota)}}(\frac{Y-Y’}{\sqrt{\gamma}})]\delta_{j}^{(p)}(1$ $\gamma, \frac{Y’}{\sqrt{1-\gamma}},\delta)$
$+[$ $(1- \gamma)^{l}(\frac{Y_{1}-Y_{1}’}{\sqrt{\gamma}}\delta_{1}^{(p)}(\gamma, \frac{Y-Y’}{\sqrt{\gamma}},s)+\frac{Y_{2}-Y_{2}’}{\sqrt{\gamma}}\delta_{2}^{\langle p)}(\gamma, \frac{Y-Y’}{\sqrt{\gamma}},s))$
$+ \gamma\}(1-\gamma)(\frac{Y_{1}’}{\sqrt{1-\gamma}}\delta_{1}^{\langle p)}(\gamma, \frac{Y-Y’}{\sqrt{\gamma}},s)+\frac{Y_{2}’}{\sqrt{1-\gamma}}\delta_{2}^{\langle p)}(\gamma, \frac{Y-Y’}{\sqrt{\gamma}},s))]H_{j}^{\sigma^{(1)}}(\frac{Y’}{\sqrt{1-\gamma}}, s)\}d^{3}Y’,$ $j=1,2$ .
$(u)$
(a), (b) , $\gamma=_{p}\not\subset,$ $r=1$ , . . . , $P$, $\delta^{(p)}(\gamma, Y, \delta)$ . $[0,1]$
, $\delta^{(p)}(\gamma, Y, s)$
, $\delta^{\langle p+1)}(\gamma, Y, s)$ , $\delta^{(p)}(\gamma, Y_{\delta})$ :
(i) $\delta^{(p+1)}(\gamma, Y, s)=\delta^{(p)}(\epsilon_{P}\pm\iota\gamma, Y,s)$ for $0\leq\gamma\leq\overline{p}+1L$
(ii) $\delta^{(p+1)}(1, Y, s)$ (34) $\delta^{(p)}$ $\delta^{(p+1)}$ 26
$\delta^{(P+1)}(\gamma,Y, s)$ , $1_{\overline{p}+\overline{1}}^{11]}$ $\delta^{(P+1)}(\gamma,Y,\epsilon)$
, $R_{p^{26}}$ :
$R_{p}$ ; $\delta^{(p)}(\gamma,Y,s)arrow\delta^{(p+1)}(\gamma,Y_{\delta})$ .
, $P$ $L_{\theta}$
, $\triangle$
$\Delta=\{\delta(\gamma,Y)\in \mathbb{C}^{3}|\delta(\gamma, \cdot)\in Lip(|0,1];L_{\sigma}^{2}(\mathbb{R}_{Y}^{3} : w^{\sigma^{(1)},\sigma^{(2)}}(Y))\}$
$0<\theta<1$ $\theta$ , $\triangle$
$L_{\theta}$ ; $\trianglearrow\triangle$
: $\gamma_{j}=(1+\theta)^{-j},$ $j=0,1,$ $\ldots$ , ,
23 . (34) $\delta^{(p)}(\gamma, Y, \iota)$ , (a) $\gamma=\frac{r}{p}$ . $r=1,$ $\ldots,p-1$ .
. $[0,1]$ , (34) $\delta^{(p)}\langle 1,$ $Y,$ $\iota$) .
24 , renormalimtion $(\ddot{u})$ .
25 23 . (34) $\delta^{(P+1)}$ , $[*, 1]$
.
26 , (13) : $\{g_{r}|r<p\}\mapsto\{g_{r}|r<p+1\}$ , $H^{\sigma^{(1)}}$ $(Parrow\infty$
)
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(i) $\gamma j+1\leq\gamma\leq\gamma_{j},$ $j=1,2,$ $\ldots$ , ,
$L_{\theta}(\delta(\gamma,Y))=\delta(\gamma(1+\theta), Y)$ ,
(ii)’ $\gamma_{1}\leq\gamma\leq 1$ ,
$L_{\theta}(\delta(\cdot, Y))=(34)$ $\delta^{(p)}$
$\delta^{(p_{O})}$ $\delta^{(Po)}(1, Y, s)$
$L_{\theta}(\delta(\gamma_{1},Y))$ ( , $Po=[ \frac{1}{\theta}]+1$),
, $L_{\theta}$
$R_{p}=L\iota$






(b) $0<\gamma<1,$ $t>0$ $\gamma e^{t}<1$ $\gamma,t$ ,
$A^{t}\delta(\gamma,Y)=\delta(\gamma e^{t},Y)$.
, semi-groupA $A( \equiv\lim_{t\downarrow 0}\frac{A^{1}-l}{\ell}),$ $D(\mathcal{A})=\triangle$ , , [Li-Sinai]
Claim 3 [Li-Sinai.
Spec$(A)= \{1, \frac{1}{2},0, \lambda_{m}^{(1)}, \lambda_{m}^{(2)}m\geq 1\}$ ,
,
$\lambda_{m}^{(1)}=-\frac{m}{2},$
$\lambda_{m}^{(2)}=-\frac{\sqrt{17}-4-m}{2},$ $m\geq 1$ .
$A$ 1, $\#,$ $0$ , , 1, 3, 6 , $\lambda_{m}^{(1)}$ . $\lambda_{m}^{(2)}$ ,
$(m+3)(m+4)/2,$ $m(m+5)/2$
, $A$ $\triangle$
, $\mathcal{A}$ 1, $f1$ $\Phi_{j}^{(u)},$ $i=1,$ $\ldots,$ $4,$ $A$ $0$ $\Phi!^{n)}$ ,
$i=1,$ $\ldots,6;A$ $\lambda_{m}^{(1)},$ $\lambda_{m}^{(2)},$ $m\geq 1$ , $W^{\ell}(H^{\sigma^{(1)}})$
$A$ $\Phi^{(u)}$ $\Phi^{(n)}$ , Claim 2
, $\tilde{v}(k)$
$\tilde{v}(k)=w^{\sigma^{(1)}.\sigma^{(2)}}(Y)(H^{\sigma^{(1)}}(Y)+\sum_{j=1}^{4}b_{j}^{(u)}\Phi_{j}^{(u)}(Y)+\sum_{j=1}^{6}b_{j}^{(n)}\Phi_{j}^{(n)}(Y)+\Phi(Y,b^{(\mathfrak{n})},b^{(u)}))$ ,
$b_{j}^{(u)},$ $b_{j}^{(n)}\in \mathbb{R},$ $\Phi(Y,b^{(u)},b^{\langle n)})\in W^{\partial}(H^{\sigma^{(1)}})$,
27 $\delta^{(r)}arrow\infty$ , $b_{j}^{(u)},$ $b_{j}^{(n)}$ ,
$\Phi(Y, b^{(u)}, b^{\langle n)})$ Claim 2 [Li-Sinai] ,
27 ** – *bj(u), $j=1,$ $\ldots,$ $4$. $b_{\dot{f}}^{(n)},$ $j’=1,$ $\ldots,$ $6$ ,
$X$ 10 .
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, $L_{\theta}$ (ii)’ ( renormalization ) ,
$b_{j}^{(u)},$ $b_{j}^{(n)}$




, , Sinai 10 Navier-Stokes
([6],[7],[8] ) , ( )
,
(1) , ( ) classify [Li-
Sinai] (Claim 2 ) :
(27) , Sinai




(2) (28) ( (27)) : , [Li-Sinai]
Navier-Stokes , Navier-Stokes ( )
(3) , [Li-Sinai] $Th\infty rem$
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